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q]o)$\ ^ ol^j ^]o]^ ^ ol^ 5X £ 

-f-*lW ^ A >€ ^ Sfl^l IS 7l#-i- 

# sflBi ^ £ ^-g- s^-g- 3fl^i;# if-*H 

3)1 H 5LS ^>^a 7l^ ^ #ofl 
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^3. ^ °1# .E^r y 0 Vl H {Method for manufacturing photo mask having capability 

of controlling critical dimension on wafer and photomask thereby, and exposuring 
method therewith } 

##*r 

£ 4^ £ ^HHI 7]^ o^h. jl^ <^^ofl 

3flH ^-§; aflllol f§^£ 7 flf2jo^ il^^Mr £^o]c].. 

£ 5fe £ ^A|oJ|of| o}^ ^.g- j^J^cq ^fle} ^ofl tCf-S. x\] 

Sr^l 3^31 ^(pupil) ^ *H* iL^^r nsfllE#o|cf. 

S. 7-& £ *I]HUHH ^(correction) #2) Si sf^ofl 
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S. 8^ S. 75) $7fl ^ &2.<*H*\Si\ £S n>^l(dose margin)^ 7fl^^.S. 

4fl*IH <8^#-i- #3 ^jg. ^« 7fl^ o. 

£ 10£ £ 75] CD &S.m &^}7] sfl € f ^t>7l 

£ ll^r £ ^5] z\]l^X\a\)o)) o)*fl ji^^ II of^a ol-g-$ ^ ^ 

£ 12fe £ 1151 ^ 741 fS# ^fe.cll a>-§-^ u^H cfltb S.— 4^1 
(dose margin)^- /fl^^^S iL^fe S..^-p-°14. 

£ 13£ £ 1151 ^ fit <£^r efl A >-§-^ ^ £^ 3°1 

(DoF:Depth of Focus) 4*l# 7fl^ 0.5. Ji^^ S^clt}. 

£ 14^ ^ ^5i ^li^Ai^H 9]^ s^-g- fit u-^-a- 

711 ^^AS Ji<^fe ^ 

£ 15tt f #^51 ^2^AHlofl o]^ jh-^ S^-g- 3fl^ f!7l- 4^ 
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S- 16£ £ ^3^1 oflofl o^l ^-g- 3flEi ^.^7} cols} I§ n>i 

^ 4^a-i 7flsf^ n^^r ^soiq-. 

<18> ^ ^-£^1 S-^^" S£ el^^ 3 ! (photo lithography)^ ^rtb 

o.s, ^1, ^ofl ^ 3^41 2J*iM ^1 °1 ^ °J 

31 ^14(CD:Critical Dimension)-!: 4°]^ t 5 $X^r ^3 (photo mask) 

<i9> i£ el^efl-S] 7l#^ tiVH^j *H^IH 3fl€ <8#-g- «Hol»| ^^.S efl 

^ ol-g-Sjjl a^N, tij-Sxfl £7}°! ^^£7]- #^«] ^7>^>JL 44*1 § 

(design ruleH ^3*1 44, el^nHfl^ SfltfS. 44 o}e| ^ 

^17> Stl4. °flf- *M=1 A cH ^^51(uniformity)7l- <tq-*fl^Jl $1 

&^17> t A S*>3 &4- ^, ^ilS ^Tjl^ sfleil-ol 5S P}i3f 

^■SflA-1 sflojs) #6,3. ^A}^ nfl, i-^ oq-^PflA-l 3fl^l;ol #A}£)^ fl^bfl 45]- sfl^ 
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<20> $flo}s| ^ ^°A^-¥: aSefl^l^Efo] ^(coating), «lHH.(bake), # hi 

# S.S. ^(development), ^]^(etch) ^ <^ cg^o. 

«Hr4- ^Pt^l, h.# ^ ^1 A <HH s^S]^ #3- JEtt #3 *Hf- 

4 u l^Kr ^<^£(shot uniformity: ^ ^— ^°^£(in field uniformity))^ ^ 
^ ^ ^ #*14 p^H^I 3.711 ^^>J1 &4. 

<2i> ^t-1144 II el^Eflsx] 7l^Pil^^ ^ sfl^El- feo^ ufl ^o] 

514. ^9 -S^, H 4^35] ^ofl s]^ 23 ^[(diffract ion grating) a 
^ ^(filter)* --h*H 4-g-^Tr ^^(illumination)* ^ o.^.*) , 

<22> c^-xi, n 4^a°il 43 f^l^i ^b!# £^^>ji ii^- oi^-jq^. 31 

l^Oaser pulse)4 °1144» ^SM^^I ^1°H #4 ^ *r4« #£44slfe 
4^4 JeLjISIjl $14. ZL^ofl^ ^^-ji^oiB)^ 4^ eflo^-l fif i^(scan)*} 
^ f^l 4-n-l-Tll *1§M^ ^ 5^0) 7}^x>\E_3., ^7fl444 71^ ^AS^ ^1 3 
^71^ 4^ 43£ 514. 
<23> 444, ^4 ±.% 2^*$7\M ^4l?r £3~t ^#44 &jl4S. #4 

Jl43^ 7fliiAl^ ^ AflS^ fj-^°l ^4 -S-^^U 514. 
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<24> £ ^o) ol^ji^ ^ 7l^^ 4*11 fe, ^cHH #.2,3. 3fl 

€1-2] S^l- 7fl^ ^ Slfe ^ ^ ^ 5.S 4ia ^ *1 

<25> SI 71^^ ^^}7l ^tb £ '«J *Ms| #2] ^74] *] 

^ *IH% ^ oi^ iOL 4^3 7)12: U-^^r Tfl^flcf. 

<26> #7l ^ S ^ Hj-^ o. ^ ^]^ 0 -| o^ofl i£ £«y 

*l~cr ^7fl<4, ^ A l *>-§-^ ^^7^|^ S^ ^7l £sj- ^4 #7l II 4i3 7l^r ^ 
£4] ^2} ## ^j.- r}-7fl<4, #7l 5. 

E p>i=L 7}%-$r ^sJ^H #7l ^ afl^d^ #(image)^r ^o]3J| 

*U}*Rr ^TflSf, -8-71 ^o]5] #0_j{L *U>£ oj ^ ^ ^ # o} ^ # 

^Hr ^Tjl^, #71 °]7ll ^f-S^-Ei 7l§ <y 7^1 ^4 *WRr ^r^l^-, #?1 

«M ^ #7l 7l§ ^Tfl ^ ?H Hlja^H °J7ll ^Rr 

#7112]-, #71 <S7H a}S. ^rlrSl #^^7l 3*fH iL^S}^ 2^ Afl^l ^<^HL^ 

&f;3 ^» T^Rr #71121-, #7l S^ ^7] £3* ^4 #71 ^4^T 2:1-^ ^ 
€ ^£ &4 ## -&7)lf- °l-g-$M #7l ^'A(|7l <i^H1^2} sfl^S)^ #7] 

S^-g- sfl€ ^<5Rr #7fl , ^ #7l sfl 

€4 Bflig ^£ ^#2] 2=3^ sfltl ^#^r #71 IS v} + 3. 
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<27> ^7}*\, 4"4 7)^ <$7ll- 44 44 °j7fl 4# &t"4 £2. ^ 2^4 <$7\) 4 

<28> ^ X\} 7 ) £^ ^4 p|.^ H 7]^. ^ofl £Oj| J=jt}.°. ^.g. ^ 

BIS] 3fl€ 4S. 44: 43l» T^Kr 43lfe 4^ 3714 <>13 7>4^ °J 

4^1 44^1: 44 i£ 7]^- o) jp^ofl H o^}^ t£t\)Q, ^7) <$S>\°\ Bfl^ofl o] 

*1H 44 4*<H4 44 ^ sflBloll £^sh <y44Tr 2:4 44 *j 4 2fl 

4^1 37l ^ o]3 7 u ^2j 4^5. 44(Fourier Transform)^: °l-g-^V°^ t 2 ^}^ 

#31, 4 4?1 ^4 3:^ ^714 ^-71 «^44 444 H7 ) ^ ^ ^ ^ £ 

41^4^1 44 ^ ^144 (#7l.<y44 ^4)2/(^-71 #44 444 °14 

£3)2 S ^jq^ # 7 j sflej ^4 #4 ^Tim ^*Hr #7111- ^*2)4 

^ $14. 

<29> 44 ^ 444 <>J4 3flfj4 H 7l 4 o]3 ^ #4 ^ Aj.7] 2. 

^ ^I7l7> 44 ! _ 4 (sf|44 371)2/(2(144 43) 2o fl 443^ ^TllH ^ &4, 

<30> Aj-71 ^ ^7] f^Sl^ &4 43]-cr 44 2:^3H144 ^4 

£^(dose) 44 ^44 444 431 44 444^ ^<H4^ ^4^= 

(dose latitude) &-§- ^Rr 431, 4 44 2fl4^H #<H| 44 ^ ^1 44 &4 
441- 4^44 44 °J31 44 &4 444 ^44^ ^ £a 444-1- <344<^ 4 
4 44 44h^ 4^4^ 4311- ^44 *r &4. 

< 3 i> ^-7i s^-g- 441-6: 47l ^4^ ^4-§- 444 44 4£ 44 Jf- 

4# 44 444 44 0% 44 5%4 44 444 444£^- ^44 <r 
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^ 2003/2/10 



<32> av 7 ] ^ a. ^ 3.71S. ^€ $14. 

<33> . Jp^-g; BfllgUg: ^-71 4^3 ^-gr 

$<3€ ^ £#*H *r °l n fl, #7l ^ #?1 IS ^3. 7)^ ^ 

^ 3.71S] aols ^ 014. a>71 ^ #7l 11 4^3 7l^ 

#4 #71 ^4*>tt f 4°H ^ ^ €#°1 *l-g-^5L^ 

<34> #71 ¥4-1- a^-g" #7] I£ Pf^^L £JL ^ 

#4 ^ S-<r*Hr *8^*Rr £31, £ #71 #^30.3, ^sHr #31 

1- sf-^H ^€ t Sicf/ °H, #71 3ff|- S#*H <S#€ ^ 

<35> Aj-7] ej^o. ^.g. ^ a o > 7 ] iS Jpgofl JjLi^ ^ 

4^3 71^-1; S^Rr ^1, ^ #71 £12: v}^3. 7}% #ofl #7] 2fl€ 

<36> AJ-7] £S p]. iH ^ *ll °1 S| #AS 43 ■§■ 1"*1W ¥ # 

°1 t^°fl i£ P>i£L 71^4" £$)*Hr #31, ^ #71 ^ sfl^H og A |. € ^ 

2*3 ^7l ^-11- ^^7171 ^^flA-1 o^ofl 44 4€- SflBl ^£ ^fr€- 7>4^ 

3fl€l"# ^#3^ 3fl^ &£_^~2r #71 i£ Pf^3 7] 

# #*H £<^Hr #3l# £^*H ^% ^ $14. 

<37> AJ-7] ^-g- ^.^^ sfl^o] ^ ^5! #71 ^ sflH^l #71 #6fl *U> 
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<38> #7l S.S. ^12: -U-^^r t# -f^lW 31 °1 «l #-$-^ *U}:§ $ 2fl^ 

# itt}o] #7l ii ^}daf t=Hr^ ^ ^« J£^H : ¥- 

^aL, #7l ^11^ °J^^r ^lM- #71 $ 5fl^^l .^A>^ M ^ Afl7l7f #7l ^2^ 
^ *14 #7l $ 3fl€<^l °^Hi ^-^ ^ Afl7]^- Cfs^ ^ X\)7) 

'$sM>lfe ^^f-i- sfl€ is 7i^- -fa #°fl 5i ^ 

< 39 > ^. 7l ^o. ^_g_ ^ #71 ^ 47) ^S.^ ^A)7l7l *1H #7] 

^4 #7l *)12#3 ^^H*! 4€- ^3 ^ ^ Sit 

<40> #71 ^4 f-^-S Sfl^^r #7l ^1^ <3 <*H tfl-g-E]fe *M 3*1 

#51 3*>3<H 4^ ojjfl ^3- #<^7l ^S\^ 

<41> #71 5L£ *}^a *H3L y 0 Vl 3£r ^ 2fl€°l St^^l *}^H 7l^ 

^ #741$h #7l 4ia 7i^ A}-g-*H t# ^*8«H #71 ^ 

#( image) " $Msi| #0.5. #7^, # 7 1 ^l 3 *! #^ s ^ A >^ *H^-f3 

^ <ew, #7i <a?n sms-jfEi 7i$ <a^i ^ ^ 

3*Kr fc^, #71 ^Tfl ^ #71 71$ oj^l ^4 ^ofl alJBI^H °J^1 Aji^ 

*A*\ W-i" #71 °J741 A]S. #<^$7l $7%*) A^Slfe 
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^ *fl7l l^EL^ ^Sl- ^TflSf, ^71 2:^ Afl7l 1<H2^ &%$\ £ 

I°ll sfl^-S]^ ^ Afl7l# ^£ 2^ -Ml 

# ^-71 II 4ia ^ ^1 ^*Kr It*H ^€ 

<42> o^H, AJ-71 #$^.f^ ^7l S^ Mp] %°)™% &^r«\] ^ ^) 7 } ^x)^ 

<44> ^-71 4^3^ ^ 4^ ^z$\*\ ^o]?) ^U}^ ^ ^fl^ol oVigofl 

IS *f^£L 7]^r, ^ 41-71 IS p}^H. 7]& #°fl £^£]J1 ( #7] ^ 

^ °^^>€ #3 ^2)-Al7l7l cgo^j tf-g. 3flEi ^£ 

t S^-g- Jflfi^i- lt*H ¥4^- sil-g- « £l^-§r I 

<45> 0^7]^, 4> 7 ] Jf.3)-|: ^l-§- Sflll^ 2fl^ ^£ #7] Sfl€°l A o V 7] *fl o] 3£) 

4 ^*}« #^^7l flaflAj JEL^^T ^71 ^^H^ Sfl^Sl^r 2:^ 4 

71'^ ^t-ir ¥^*Hr &°-S olcf. 
<46> Aj-71 3^-g- Aj-7) ^o. 5,^^ ^ ^ ^ ^ 

4^: S^-g- 4^ £l# ^ 0% 5%^ ^ vH*l ^^S.^- 55 

H ^ 5W. A oM ^3}-gr S^-g- 2fl€^: Cfl^ 0.8^ 37lS 3} <5] ^ olcf. 
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<47> a o v 7 | £S H^-ir ^1 °1 ^1 3U}€ ^ 

£1 n>^H 71^, ^ #7l 4i3 7^ ^ #$ll ^1^ <*) ^ 

3 ^t*H #?"1 ii p}iai ^l^H 4^ ^ 3tf- 

*H JL, #?1 *W #7l ^ sfllfH ^A>^ ^ M ] 7 ] y} Aj- 

7l *H2^ #7l ^ ojA}^ ^ ^ ^ 7 |^ ^HTfl ^ 

<48> ^V 7 ] J^o. ^.g- sfl^ ^- 7 1 ^ Afl7l £-11- £2M7l7l ^ *1W #7l 

A]l^ #7l A2^$\ <$q<$*\ 4^ sfl€ Hi £fe 3<H ^ Sa4 

<49> Aj- 7 )^ 7^3 oi)-^f-# ^^7] £ ifj-^o} ^o]3l Al-o^ o j7jl a] 

<50> aJ- 7 ] ^£ ^ sflBio] oVTg^j ^£ i£ D >^3 71^-i- .E^Hr ^Sf, 

^ a] A}-^ Si ^ 47} #7l S£ v}^3. 7}% ^^1 _E<^ 

4t ^^-g- sfl^ 3fl£i ^£ ^ Aj-^- -&7)1» ^^14, #7l IS 7l# 

i 

-i: 4-8-*H *Hl^# 4^ #7l ^ sfl^^l #( image)-!: ^1 ^ #°.S 

^ ^14, #7l *M*I ^a>^ 311^1-^ oj7]l £4 fl-S-cq «^ 

314, #71 M ^ ^«S^-Ei 71^ ^ -£^*Rr #314, #71 °J Til 

# &»-8: #71 71^ <$$} flofl aliUsH ^i^^l i^Rr ^7114, 

#7l oj^j Aji ^^Sl ^7>1- #<^^7l ^^flA-1 ^5]^ M}7} ^olcc^ ^1-21 « 

2.9 ^}^r &7\}Q, #7l ^|7l ^Sl- #7l sflBioi sflti ^ E 

iit^ #€ ^r^l* ^l-g-^}^ #71 2^ 47} l^a^^ .^f-^l *11#£]^ #71 ^4^: ^ 
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^-8- ^44 n& 4£ ^# £314, A oM ^4-§: s^-g- ^44 ^ 

451 &1-4 ^44^ ^4-^ ^4 &&%.^ ^7} am 4^3. 444 ^ 

4 44 ^<?Hr #7)1, ^ #4 ^4-§: ^-8- ^4 £ og^ is p}i 3 71 30: 

£ Al-g-^H ^I2ii^ 44^ 3H4 44 ^ s)144 444fe 4 

4» ^€ 5U4. 

<51> 444, 44 ^2^4 44^ 44 *lU^4 444 ^44 ^44 2:4"!: Aj-g-^; 

<52> ^- M}-T^ofl 4e^ t ^ S^ll: 44444^ ^4 44^ q.])o}^\ Aj\C^ *U> 

<53> 4^, ^« h^^- %v^^o^ ^ ^xgsj ^aHU- 4^4 ^^t}. ZL&14, £ ^ 
^4 ^AHl^o. 7}x] ^ € >s o i o.^ > a. ajc^j. oVefloflA-l 

4#4fe ^AHll-S 0]S11 44444^ 3^5- *l!43444^ 0>^4. ^. ^4 
<m#^r ^^HlAi 4^34 44^ 7 f4 4°fl7fi £ ^.4 444711 444?1 4 

*H4 ^l^sH^l^ ?H4. 444, £44144 ^4 ^4 a.4 444 44^8: 
7j-2:47l 4*114 44444 444, £4 444 f-^tl- ^is £44 ^-44 
^.il- 4444. 5&4, 44 #4 4€- # 4H*11 444 "4"4l 444^ 7l7fl4 
rr 3-9-41, 44 44 44 4# # Stt 4-£*fl 44^1 3^ ^#44 ^Afl^- 
^ji, hi^t, n A>4ofl ^34 #°1 47.11444 ^ $14. 

<54> £ «V^cq ^4^ofl^^ ^4 44 ^ $M4 #o|j 4^^. 4A>f- rtfl, ^44 4 

3 414 31141-4 4*H 44 431 44(CD) 4 6 l7l- 4444 IH^H ^ ^^> 7 > 
4]44 ^ VA 544 ^i^ t^S7} 444^r ££ 4^ ^§414 a.444 ^-4 
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(correct ion)f-JL5L*] ^\o}^ #<i] b^o] <^ ^s. ^o^ £# 7 fl^Rr #^-§- 
A. 

^(illumination intensity distribution)!- ^sRiEfe 
<56> o)e\i£ ^ MP) t&3Hr ^4^" S^-g- T^Kr 

2^-g- 2fl^«^ S^S. £Efe Sim ^£ M-fr ^4 Sfl^l £3L 

2*3 ^il7l cflsf 50% ^^1^ ^ =L^]S. ^t\3L, 

-§- 2^-g- sfl ^ 2*3 Afl7l £-5* tflef 20% iflS. $3**1^ -fV 

^-g-^rfe ?H w>^*l-4. ofl-s ^ ^^^]7> ofl^ ^(annular shape) 
H °l&|tr °fl^Hj- *§#°1 <^ ^5LS 2*3 Afl 7 l € 

^-g- sflH2l sfl^ ^, 2^^ cflsf 5% ^Sr^lfe H>^^cf. 

<57> olfi]- £o] f4| ^i^-g- 3fl H £S.%-& II *>i3. 7l^ ^f^fe 2^ 2^ 

*lcf. ^, ^sf-i: 2^-g- 3fl ^ sfl^^l 0 J4sl^ ^-^ ^71 SL^(dose) 
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°H #4 ^44 t^Jsm 444^4 -§:4iM Ji^47)l £4. 

<58> ^)6\}^6\}A\^ * % 5^4 A]~g-4<*| *H °1 ^ 4°H 4 

(image) 44* 7l ^4 4^3. 7)&& ^143, ^7} 4^3 ^ 

^1 *Ms| 4<>114 4# £-^4 £2: 44 (dose margin)# °l-g-*M ^ 

7fl44^ ^ 01^ 4^ *114tr4. oH 44, <sfl4 il P>ifi ^ # ic^f 4 
^lsq ^ofl $3 3 4" 44&°1 4^3 ^<>]14 444 ^ 

5a4. 

< 59 > • J£ 1 U £ 2fe ■& ^4°H £|4 £1.4^321 7fl^-g- ^47l 3*H 

7fl44 5144 5.^#olcf. 

<60> £ 1 ^ 51 2# £ l£ 4^34 ^£ P}i3t 51<y4 £# 4^ Ji 

c*l^JL SfliL^, £ 2^ -g- 4^HH P }i3t 51^4 iL 

4^r3 514. 441^1^ 44 51^4 ££^l^liM (photoresist)^ $1«H S^^N 

s)*H4 am 4^3 7}&ao, ioohi ^44 2^4^ 51 1 ^ ^ 2011 si x\ 4 44 # 

°1 5-^4 S^.^M ^-^(illumination intensity distribution)!- 7>451-^- 4^144. 
olnfl, 2:^7)14 Hl^r 2^-8: 51 1 ^ 51 25] ^ ^-^ SL^- ^47fi 4^€4. ^, 

^4 ^4, fe(lens) 24 7>44. 

<6i> 51 H44 4<>] 2^4°1 II 4^3 714Q0H 3^ ^434, 
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S.M. 71^(10)4- ^4*Rr f-°J4l5L n ^ 44 -a-^si-xi £ 

£ 4^3 71^(10)^: ^4^ ^ SS. P}i3 4 #(10)4 &«i<*|| 4^3 °ll 

Ai flloln) #0-3. ^a}^, ^ 44(15H ^a}4jl oje^V ^ 44(15)4 #(image)-§- 
$Mb| #0.3. 444^ 7ltfl^4. H^tfl, ^*fl ^o]sfj #ofl*| # 

(shot uniformity J£tt €^ #^£(in field uniformity))^, 5. H 2H44fe- 44 
^Ol, ^Ol5) #4 ^ o^^p,! 44 oj^ ^^(CD)l-^ ^£4 4444 34, ^, °j4 
^##4 ££.7} ZQZM 4444 &4, ^ ^ ^Sf" 44*fc ^-f 7> 

^ &4. 

711 fi^ (correction)^ 4*fl4, £ 24| *H44 44 £o] ; ^ 7] #(100)4 

j^ofl n}a ^]Ej ^ £ ^44 44 2:^5171- <$<*°\) 44 

44(200)1-3. h^tt ^4^ 2:^4 44(200) 5i^*r4. 

<63> £ 21- ^2:4£, 2:^4^ ^o_}^ ^ A ^ 7 j ^ £ 

(100)4 ^4°ll ^A}^. ^Aj-^ i£ 4^3 714(100) ^4^1 ^44 f-4 

£ 2:4-§" 2fl€(200)*oll 4*H4 S]^ 5Efe/* 4^44 44. °H, ¥4^ ^^-S" 4 
. 4(200)^ 4#47> Cfs cg<* o. S ^^^q. t£ fe $43^ ^ ^ £ - 
Jf44 44 44* 44471^ Sfl^O.^ ^44. 

<64> ojofl 4^-, IS ff}^£L 7l^r(100)# ^44^r 2*344 Afl7l £i^r ^44 4 

4. £^4 471 £i# 7>4tt 2^4^: 4^-3(100)4 44*11 ^44 ^ 

3fl4(150Hl ^A^H] 431, ^ 44(150)4 ## ti|o]s) #£.3. 4444 £4. gH, 
444 ^ 44(150Hlfe 471 4€- Afl7ll- 44^ 2:^^-0] <g ARTELS, ojej^j. 
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<65> E ^6j^ CD fx, a t $Hs) ^"oflAjsl At ^^s. 

-§; 2^-§- sflBl(200) -g-S-I- S^*}^, ^*fl *Ms| ^>£)fe ^ sfl^^l ^1-^1 

. CD ^17} ^^JE^- -a-£^T ^ ^ OH tt}-^ ^Olsl Aj-ollA^ At ^^£1- 7 flAj 

<66> o]sf £ ^Al^oflA^ ^4^- sfl b| (200) £.<a*H sfl 

#2} CD 5 °^ ^1-711 3-^, $Hs| ^1 ^^s]^ CD7 y 

# ^ 5*^ 3^, 3:^-8- *im(200) ££-7} ^ sfl€(150)^l ^A>s]^ #0} 3^ 

^(illumination condition)^; ^IM^I a1?1 "fl-SHI 7p5^>4. 
<67> £ 3^ jEL^-g- 3^ 3)1 el (200) ^slH 3^ ^Sl^r 3 

< 68 > s. 3^. ^s^, ii^- jzI-^H S^^-S] ^ 2:^ 7]] (original 

illumination)^ S. 3^ v}Q 7^0) ^^-^(annular ) 9X 

4. 1-©, 2^7fl 4sf ^aj-o. ^.^ ^ ^ 3 

42} ofl^e}. ^Aj-^. «-o^^ «.«o] i£ v}+b.^ *M 
°fl ^*1*H %)°]*\ <M 2^#^ ^Aj-oi ofl^-^o] 7^0) k^M, 4i 

^ ^*fl7>i 2«M1 cfl^gf ^aJ-o) ^o. 7>A^Vcf. ole^V € 2:^7113 

°fl^5]- ^Aj-^ ( £1= T>}£.3.°] 3f#6\] coj^ 3^(200) tit 

^ j*)]^ sj-^ i^S^(power spectrum)4 ^-^H , £ 3^1 -*Mf<>ll -EL^ w]-^ 7^0} 
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7^1 (modified illumination)5. &%s\7ft £4. 7 ^ 2^7fl7> 

J7 ; Jfj^ ^€(200) ^r^l- T^Rr 2fl^S] ^ ^E^4 ^ 3^71171- ^ 

^ 5fl€(150)ofl . <g*V3°l, " Jfl €(150)^^1^ 4W?J t# 
£2 <r $Z7fl £4. 

<69> n^cfl, £ HM^ 7 ^ #^3<?1 IS 4^a 7l^r(10)^r °14$ ^ 431 °1H 

A <H t^^r CD *Hfe 6\f%$. S.^*V 7^3. ^HN^l!" 7lcfl^ 7^ 

e °1^4. cd ^>oi7> ^|ois| 4HI # tWfe ?H cfl-t-^l is 4 

71^(100) ^^fl ^4"^ S^-g- 2fl^(200) -g-I J£^r o)e.]^ CD *W «- 

<7o> o]# iH*fH, ^S 4^a(l00) ¥4^: a^-fc 3fl€(200Hl £1*11 

^-^1 44Sfe S^^-^ ^iLjofl isJjE&j (Fourier spectrum)-!: 

^-s);^, oleifr ^S.^ ^(Fourier transform) £-5. tt^*} #4 

* *r S£4- 

<71> H 4 IS P>^a 71^(100) ^3} ^ ^ °j^<Hl^5] ^-g- 3(| 

€(200)o] ^£ S<^tt S^oltl-. 

<72> £ 41- ^2^, IS 4^a 71^(100)31 ^ ^HH ^4* 

sfl€(200)oi ^-qj^ a4(d)4 013 #3(p) -#31# 4^ ^ 544. °1 

ufl, ^4# 5|)Ei(200)^ IS D [ i3 71^(100)31 ^o)l ^£ #°-S ^€ 

4a 7H}€ ^ $Z4. ^t- IM pfia 71^(100) 3 -T^l tflsflA| iso° 

31 # 44 v 4(phase difference)!- =?-%*k t* S°lS %±£, 7 r ^tr4. ^ 
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4?|AI, o]e)$ * ^^-o] ^.g. sfl4(200)-& II 4i3 71^(100)^1 tfl«fl 

<73> o]<2l- 7±o) ^^.g- 3rfl^(200)-i- ^^r^, ^1 4^3. 714(100) f-4 

*V 0°£] 44-2, S^^- 4€(200)-|- ¥4^r ^ 180° ^ fl^-i: 7} 

7]$) £4. olsq- 0]*^ Jf-^ 5flHH (200)4 IS 4^H 714 

(100) % A>o]oll^ ^ ^Aj- 3^ 44. °H 4 

. el, ^4"§: 4€(200)£- 5S 4^3 714(100 H ^43^ ^4?lfe 4 

_g_o. ^ 514. 

<74> JjL^ ^-g- Sf)^(200)^l $1*11 <£^5H Sfl Pi 21 tfofl 44^ ^ofl ^ 

M-^-gr ^ofl ^fo^ ^ 014. ^ > £.4011 ^Al^ 44 ^4^ a^-g- 

3fl€(200)sl tifloj Aj-Efl^- 7 ii 7 flo] sfl^^S. #-el*H ^eH £4^-1: ^ ^, £^4 
^eH £?rl-# Sil-^Hi ^(convolution theorumH $\$\ £4 ^4^4 4^ 
£ 4^1 *1144 44 ^4^- ^(200)4 will cfl*b ^^l-g: 

t^.t* 514. ^4 ^eH ^4^H14 *IMsl ^^Hiis. °J4sl^ 
(higher order termH 7^4^ 3. ^4« t^V^, £44^ 7fl^ 

^^.s. (l - 2d 2 / P 2 )^ 4444 ^<H4t11 44. ^4 ^7l^ ojei^- ^ofl £4^44 
<S44 M ^1#4 (1 - 2d 2 /p 2 ) 2 S. ^4*1 ?ll 44. (1 - 2d 2 /p 2 ) 2 Tr 44*1 4 

ol cfl^ l - 4d 2 /p 2 it^LS. tJl43 0.3L 4^ ^ 44. 
<75> oleltr 44fe f-4^: ^-g- ?fl^( 200)^1 S7l(d) ^ Uflf 43(p)# £4^°- 
^4^ 41^(200) ^4 ^44 t, ^, I£ 4^3.(200) 4°H ^44°! 
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(200)4 <gJ&(d 2 /p 2 3H *fl#€4)7 r 4# nfl, ^tfl *\}7}$\ iH^(drop)^- « 
^£(d 2 /p 2 )^ 4 Hfl^l^-i- ^HW. ^13^ ^-f^lfe o°i € ^ 

, tfltt 7l^;7l^ OIE^ 4 ^4^ 4^ £4. 

<76> £ 5^ 3fl€ ^5^1 2:^ ^71 £4 7fl^O £ iL^^T ^^-to] 

<77> J£ 5» #a&<5}^, £ 5tt 4^ 3.7] 9] 2l^-%- 2fl H ( 200 ) 1; tfl*H sfl^i 

&4 47] 2-^3- 9X^. 2^ 47} n^lfe 

^(normalize)^ 2^ 4 7] £4 ^EfvH ?H4- ojafl, ^ 

0.7NA(Number of Aperture, 7fl^H=)4 0.55 ^4 0.85<?1 °fl^4 ^4 ^7jl» 4-g-4 

514. i-^ 4^ 248nmS S^*>^4. 
<78> 54 ZL2flH(graph)l-4 #4^, 2:^ ^1714 sfl^ 

£ $3H 44 «14« ^ 21 -§"§- t ^ &4. °]^tr S^-g- ^ 

fi(200)4 37l7> 44^^- <y?H ^*Kr ?A^r <g ^ &4. 4^ ^4a- a 

£-8- sfl€(200)4 37)7} ^o\^6\] 44 4^1 Jl44 ^44 ^Iji Ji*Hr4 *r44 

<79> ol4*V £ 54 ^4^, ^S)fe ^ 44 Jpjtr Jf^H CD 4°14 3 

■f , °l^t!r CD 4°14 tH3fe IE 4^(100)4 tr #3 <S3 -f^l tfl 

Sfl4 JjL^-g. 3flBl(200)4 371(d) Sl^r <>1 3 ?>3(pH ^Sr* #ufl*JO_S ^4 
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^lllx-j o # t£S^ ±5% A^7ll- o]^ v} + EL 71^(200)^ ^ o§<* « ^ofl ^ 

afl^- ^ 3*1 3:4. 

<so> tfrsg, ^-g- s|)EH(200) ^-il- H 4^3 71^(200) ^o\) n fl. 

s^-g- ^€(200) ^:X7> 2:^7^1 ^(illumination pupil) ^-%r £ 

^l^lfe ^ 4^*W &4. ^A) ^ ^?>}7\) £^ ^-f , ^2;4 # 

BH<H(flare)7} ^7>sJ 34 ^>*] ^0.3. ^ &4. 

<8i> s, 6e ^ a7i ^ sfl^i ^si-i 4^ ^ iL^fe p- 

<82> £ 6^- ^S^r^, -£ 6^r 3fl€(200)£] 3.7}$- 4€- 2:^7)1 

• -£°i$4. °H, 2^ 0.7NA4 0.55 tfl*l 0.85<?1 ofl-^4 ^ Bfl 

. 2] S^Tfll- ^ 248nm^ H^r$i4. ^ 

£W ^€ ^ >0 H, Nllfe i^eH^ S^Tfl M] 7l (Normalized 

Illumination Intensity)* 3*1^:4. 
<83> £ 6^1 neflHlr^ afl^ a7 l(d)7> *}-§K^ ^Tfl ^ 

€ ^ #5|-4 2W-^ ^ &4. 44^, #sfl<H(flare)^ #7M- -§H°IH 

^ ^4-1: ^^-g- ^€(200)^ 37l7> 4tI1 ^ -n-eR> $14. 

< 84 > i 5 ^ £ 6 ^ #s*H f^^, s^-g- (200)4 a 

7)7} ^M"^ 4£r 5fl^ ^o^IE 3. ^ X\] 7 ] xgo]u,^^ + 91±^, 

^Hfl^ S^Tfl -FM4tt n ^*>4. 44*1, ^7fl ^ <$A]- ^ofl ^-g- 7Hf 
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& ^ ^ *r $± sfl€ 37lS 5fl^(200)# ?M 

-frBl^: $1^. <"fl« f-<H, ^ ^ #*HH^ ^ ^171 130mJ^- ^l-g^Rr ^-*<H 

*1 800nm^ 3.71^. -^4^ 3:^-g- 5fl^i(200)^: ^ 800nm 3.71^1 Afz]-^ sfl 

fjofl SflEi ^£0]] cfl^J- 2:^ A-fl7l^ #7}HH <^ ^HL^ ^^(drop 

slope)^ tflsf - 3.25. ^ ^rf. 

<85> p}Xl^lsl £ 5L 6^ %2^H 7l#*> $ ^Aldj|^ S. « 

3fe ^-i- S^-g- ^(200) £3L41 3*lW, % ±% 3^7)11- 

A]7l^l &3L£, ^, ^7^11- *H*}7)1 H 4^(100)4 ^ Jfl^ofl 

. £5L» ^ flfe e^l-i; SLO^t}. o]nfl ; ^|2|o a 4^ 

• # iflSfl 2:^7^1 ^S)^ o] ^ ^'#5.4^ 

2:^-§- sfl€(200) ^-il- SlMsl -S-ofl CD *>°1« iL-gwl:.-.^- 2^*H II ^ 

a 71^(200) ^^^1 ^#.$.3.4, 31 ^ A oHl CD *W7> 1H*H^ 5J-i: -i:W>^7fl Jg. 

<86> ol«4 ^6] ^^-g- 2(|^(200)# H d>^H 71^(100).^^^ 31 

o]s| #3) At 7 fl^*l-^ w>l- n^ol ^aH1§ ^ ^.4 ^Afl«l ^*Vtf. 

<87> ^l^AHl 

<88> £ 7 0_ ^ ^ ^2jO] x^sft ^6\] o^fl ^)o]9| ^OI ^A>^ Sfl€#0fl 
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<89> s. 7-Sr %2if>}*$. , 51 7£- 4*HJ l-(design ruleH 0.146^ 4^3* °l-§- 

^ ^ CD ^4* J£<^ul $14. 5nm £ 7^1 S 

AlslJi £>tt cfl, tflsf 125-130 nmolH 165-I70nm^ CD ^itf JSL^JL $14. oH.'sg 
5 CD 148.1nmS #34-H,- CD 3o"^ 28.8nm°H ^(rangeOfe 

43.1nm°14. 

<90> £ yoll ^flAl^ tj>oj) a|a^ £-±£<^ oj-efl^ zj^-a CD7]- ^j?. o^-g. 

> v t $14. ^, £^51^ d }sflS ?H CD7> CD 

-§"!• iL^-O. $14. 

<9i> _£ £ 7^ ^7^1 £-^<>lH4 4*Kdose margin)^ J£*J^ 

4. 

<92> E g|. t £ 76)1 ^ A] $fl O] S| AJ- ^ CD afl ^ ^( topH 4 ^ 33 

£# 5iafe tflsf 30mJS <el334 4sfl^ 7 i-r^- 33 28mJ, 26mJS 

A o^°J^r t $14. ^3^ 51 8<H14^ 51^ 4^!# 51 72] £-5. 

col] <?i44 ^ ^ 513 4°l(in field dose difference)^ tfl?f I4.4%°fl ^sji 
$14. St!:, £ 8<>ll *fl4€ 4°fl 4^, ^32] 513^ 28mJS 4*3^ *r $14. 

<93> o]<4 7^o] HV^^l 5ffl ol Aj-o} CD *H« $_$f>}7} ^*H4, #4, CD 4°1 

1- 3^1^ Ji3% v ^ 9lsm, CD 4°H 3^3: ¥4^: ^it 51 

7S1 CD ^-i-El- ^tt Hi A>-g-^ is 4^3. 7l%2] ^ofl 3^ ^Str4. o]ej$ 

¥4-§- 3fl€ ^*Rr 4^ .^-?-s|^ s^lr-i- ^13-°- 

S ^tr4. 
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<94> £ 9^r £ 7^1 CD &2.<*\] q*i*}7\} ^-§"4 7)1 44 £i* ^^4 

4*114 ^^Ir-i: Afl£-*Hr 4^4 44 ^Bfl* 7fl^o. 

2. il4^4. 

<95> H 9# ^S^MS, £ 7<*fl ^l^m 44 CD iL^H CD 

#4, £ 9°11 £44 H]-sq. ^ol £ 7$) CD ^££4 <3^, ^r, ii^4 ^^-1: 44 15 
7fl4 44 $3 1-3. 73-^4. ^, 431 y o v ^^ 5 4 Til 4 *fl£«H 

<96> Z]-Z|S] 44 ^ 4H4 CD ^7> ^£ ^44 :/ ASL& 

4^4 5£fe ^J^-S Afl^^- 34 4^344, ^4 44* 4*114 -£ 9*1144 
^o] oj^oj cg^o.^ i§4?r4. a^HS It^KlL, ^3-2-3, 5 75] CD $2.7} 431 
CD7> ^44£-^ ^3£|at &O.J&£., 0>Bfl 4^3. 5 #7)14 

4 v ^31^4. zl4^;^-4^: 3^3- 44(200)4 H7H 4^ J£<^4 

4*114 3^3)0} 'o^^ ^a^l^Cf. 

<97> j£ 9^4 4^4 # IJ-^^LS ^Kcolumn 1:910)^- °l-¥-fe 4^4 ^^1-(911, 
913, 915, 917, 919)£r 444 °§ ^ iJHHfe ^ -*fl4 1<>lE| ( i lluminat ion 
intensity drop) $5.7} §-<H«r7fl ^1^^4^ i^44, ^t-Oll, 913, 915, 917, 

919) 44°ll4fe 4-3. 41- 31*$ 47] ^45^ ^-£7} 4^-^ ^^tr4. W^ls, 
f^44 # 4*^5. f ^2(930)1- 4^fe 4*4 ^#(931, 933, 935, 937, 939)51 ^ 
44. 44, ^2(930H4fe ^-44 2:4-§- ^K9io)444fe 4€- 341- 



1020020061046 #3 °^}: 2003/2/10 

7>*1J£^- ^4^W. # U^S. ^3(850)# °l^Rr 4^J ^#(951, 953, 

955, 957, 959)£r 1^1(910)4 v\& 7 }*}£. ^£4. 
<98> o]^ 7^o] ol = <>|^^ 15 7 fl2] ^ ^3^r Afl7l iHH^ 

^ <3^MH ^£ 3H^1 ^ CD 3-7] £E^r 7lf= CD44 *}oH ^ 
3^4. ^1- l-ol, 3^^9\ <^1:(911, 931, 951H ^4tt $1}°)^ ^ CD 3.7]^ 
7]^SLS- a^, ole^l 31^5] <^*(911, 931, 95lH^ ^3 ^ *\}7] ^ 

^EL^o] ^Ag^H ^J^JlS 0%$], ^ Xil7l ^7} ^^JL 7}^ ^ 4 

4*1, ^^^1 ^^#(911, 931, 951H CD* 7l^o.^ i§*<m4. 

<99> 0]B]Z\; s|A o VSO| ^^S.( 911) 931( 95 l)0fl^ 2;^ Afl 7 ] ^ C£ ^ O] H^ES, 

<^#(911, 931, 951H sfl#4fe ^-4f S^-g- £i# ^*Rr 
^€1-4 iL^sm sflU ^5L(d 2 /p 2 ) ^ 0%5. iiW4. ^4, ZL o> 
efl ^G-S. i§^£ ^^#^1 #4 CD £ 7^1 H^s} £o) 

4^ 4$ <8^!:S1 CD^l 4*fl €■ CD1- $14. 444, °14 £°1 €■ CD* 4 

§ CD4 tfl^tb CDS. #4^1 4*fl4 o>Eflo!] <J§4«-°llfe 7)^ CD4^ *H» J± 

3^ ^JES. 3^ Afl7l ^^cc^ ^^*>£^- sfllg ^ £ ( d 2/ p 2) £^ 44 ^ 

<ioo> ofli- e-o^ ( <8<3#(911, 931j gsD^^ ^>^o,s, 4 ^^1: 0 1 4-efl 

^JLS. £43 1%4 44 ^£(d 2 /p 2 ) 4°1« ^.^^-s.s. ^^4. o}«H oj-al-, £ 
9 ofl ^a]^ w>sf go] zj-zj-s] cg^^-^^ 0 %, 1%, 2%, 3%, 4%$1 sflig ^.£(d 2 /p 2 )&-i:°l 
3*1 SMI ^44. 



1020020061046 #^ H*}: 2003/2/10 

<101> ojs} Qo] Z|z|o| <$q%<q « ^51(d 2 /p 2 )^#^ 

tfjl °l^*>7liU~Kr ff^Hl ol3fl^olo> fli}. Ji 

4 <>1^ « H-E(d 2 /p 2 )&#^ .£ 7»)H ^l^m tf 6 !! £ 

^€ CD £^<>)H CD ^^-O-S^l ^€4. °H, 2flEl-^^(D_L:Dose 

Latitude)^ 7fl^€ =r $14. 

<i02> £ s eflEl^-c^ z/CD(nm)/z/%£a(dose)^ ^rH^H T^-z^ ^RHl 

9)n*) ^ 9X^ ^°14. 4# «r°1, ^ti^l ^ 4^ofl A}-g-£ ^ 

ol^*l ^^>^ °^<m 7)^-711- ^^ol ZL^^liq-. o]e^V zjAjo} 

71^71^1 sfl^E^ ^, ^ ^ofl *\&& ^ £^ °l&ltb 7)^r 

7}9\ ZL ^3]- m^-^} ^51^ €4. 

<!03> 1-^, J£S t£2H 4€- ^ ^21)^ 7]^-7]7> 3.7 nm/mJS. 

Jl, M 43 3 ^13 ^ E— , 4Ma| sfl^^- #a>^ ofl ^7fl A}-g- 

£ £S 3H 47.5mJS. i§^*l ^-Efl^cf^, ^ ±% 4^ Si £^ eflE^^Mr 3.7 

nm/mJ >47.5mJ/100 = 1.76nm/ JES EflE]^-^ ^o_^. ^fl*14. 

<i04> ZL^oflS #^>JL ( 3^1- ^<>1H *1-g-3fe- ES efl 

tq^JE. &o] 2nm/%E^Bl-Jl 7^*|-J1, 7l§ CD*fl tfl*V sfl^ ^ <3 <?HH p.] cM *H 
7} cfle^ 30nm7> \+nf ^ , sj}^ ^ c^^^a^ cfl^ 15% o] ^ ^o] ^. 

^^4. £. 5o)] 7)1 A] ^ tifsq- ^ a]] 7) 3^1 ^..v.e] ^ ^r^lf- o]-g-^>^ 
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15% 2i*$ M)7] %o]*c% -6)l^?l-b Sfl€ ^>^, tfl^ 4%4 ^*14 sfl^ ^ 

£ <9^r *r $14. °14 y o V ^ 44^ ^ ^"t^l 3fl€ n^Rr 

Cfl ^-g-^H Sfl# Cl^ ^"^HH ^^^4. 44*1, *ti^ #4 <3 

<ios> ^ io^ £ 7^1 CD i^^}7l Jf4^§: sflU -g-Sf^ ^*>7l 

<106> £ 10^- #3 CD ?Hf -^*>7l 4*lH, H 74 CD £XIE<Hl 

4^*H 44^1 #4 i^fe afl€ H£ 44 ^ 

€ ^ ^ ^£ 44^1 '#4 ^l^l $^$4. 

<io?> ^6\ t 51 KH4 £A]sl ta}^ ^-o] ^ 911^1 sflU &°) 0%3. 

^^s]^l£S, ^3 0.5. S^-g- 3flH(200H 3^44 ^ *r &4. 44 

' H^tt (d 2 /p 2 )±S. ^442-5., sfl4(200)-|- *fl#4fe ^4 ^£ ^ ^^Rr 371 
(d) g 43 #3(p)-°_^ ^*>4. 444, 371(d)!- 0.2.5. ^4^, ^43^ 0% 
^1 44 ^ 544 n £ ^- ) 3.71(d)!" A o V #^ 44 4°1 1.0/rni^ ^ 

4-1- JIB] 44, °}^ #4(p)# -¥-^0.^ ^4 3fl4 ^£7> 0%7> ^43 4 

Hoi t^j^ cfl^*fl44. 

<ios> olnfl, sflEi(200)^| 1£ 4^3(100)^ ^4°11 a}^ ^o.S 4^1 

A o v £445^4, & Mfe 4# *r£. $14. at!:, °1 ^ 44. 

(200)^ 44(200)°1 41^(200)ol ^44 4£ol <H#4# ^44 
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SLWr ^ ?M4 ^€4. 3l» 180°^ ^^># ^^s. ^ ^ 

^4. ^oflSl f-^ 4€- M ^H^H^ ^€ t£ & 

<109> £ 10# ^4^, 4^ 913^1^ £ 9°fl ^A] 5} W]-<4 ^-O] ^ 

5L &°] ^5\5m ^5\%3-S-3-, °H Jf^Tfl ^^(201)^1 ^€4. °H , ^4 
(201) 3.7l(di)^ £ 9ofl 44 ^ol ^^l(910)t- ^*Hr 4^1 .afl€l-6- S-^ 

H7]S. 7}^So E£i i.o^m 37lS ^€4. 444, ^€ ^5. 

& l%xr °13 43(pi 2 H ^4 ^44- 4)4 ^£ ^ (d 2 /p 2 H *fi 

€(201) ^ ol^ ^(p 12 )^ ^44. °fl« lOwnfil °13 #3(pi 2 )# 

-^44, 1%^1 *fl4 ^£ ^ ^ $14. 

<no> 4^1 <^ 915, 917, 919»<>fl £ 44 ^fl^fe ^4 4£ &lr 0 l ^H^H^ ^4 
o]^ ^ Pl3t Pl4t Pl5 -i-ol z\z\ ^ ^^4. i-^, ^W^Kr ^ *fl4 

3.7} di# 1.0//mS jl^^H &JL 4^ ^^lfe ^4 0)3 ^§ ^ ^ 
$14. 

<m> S. 104: %^\#, «i42(930Hl 4^H 444S ^fl^fe 314 ^ 

.£ ^-44^ sflei 3.7} ^ 3D € 43-8- 4^4^ 314(202)^: ^^4. ^fl^i 

1-^ 0.8im£\ 3715. ^^5]£^ 7^5}^^, 0.8^m 2L7}S. ^44, 44*1, 
-S^tt 5fl€ US ^4 3fl^i(203)^ ?1^§ P22, P23- P24- P25^ 44 ^ 

<H2> £ 10-i: 4^1 %2:44, 4^3(950H1 ^43^ 4^ 44°fl51 ^fl^fe 4 

4 4£ -r'<2i4lu-:-| sfl^l S 7] * 3fl4 tHt 4^*H sfl4(203)^r ^44. 
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sfl^l--^ 3.^ l.0 m 2\ 3.7] 3, 7>^^5a^.HS., l.Ojrffli =17lS ^£4. 4 

eM, ^sl^ sflBj ^ £ 2fli£(203)^ o]^ P32i P33) P34( P35 ^ 

AA <$^3. ^ ^€4. 
<113> o.s, l.Q/w4 O.fyan S7lS] afl^^l cflsfl sflEi ^JECHtt S^S)* 4%?M 

^ *r €4^ ^ iL^TT ^ ^7l IHtxbI £ 5ofl ^ 

sfl^i A V\ 7\9\ #4 &7)}o\] tfl<^o,S*j oio]^ + ojrf. 

<ii4> ol«q. ^ sfl€(200) fit II 

714(100)4 =7-^ -f , ^4 IS 4^3 714(100), ^, JS-^€ H 

7l4(100)# °l-g-*H ^ 43^- *r^*M3, *)H*1 ^ CD fit 5°J*l-7ll ^ 

<115> £ no. ^ £ P>>;H 44# ol-g-^ 4^1 °l*fl ^olsj #6Q ^jTfl ^p- 

^4 sfl^w^l 4& f 7fl^3 <>-S Jic^fe fl £^14. 

<116> s. 11# .E ll^Sr £ 751 CD fit 4 4"§-^ ^4 4^-tf .°l-g-*> 

o} S^Tll %-<Q.-5}7}} A>-g-*H ^ <fll<>]*\ A o v 4 2fl€l:4 CD fit 44^:0. $1 

4. 3:4, 4-§-4 IE 4^3. 444 T^l £ 9 ^ £ lOi %^*H 44 
£4 £34 f 4"§: S^-g- 4^ flft °14*1 f 4~§: 3vH-8- sfl€ f I 

7> ^^1 ^4 is 44^1- ^4 43 <*| 4-§-*l-$4. 444, ^4 43°fl4 

4~§"4 IS 4^3LS] ^ 3fl4£ S 7# ?J-§-44 -i^^ ^4 4^7MS 44<?] f- 
4 0.146jmo^1 «-<S °34# ^44 4^ s||444. S 7*1144 P R^HS, *IM 

^1 4H1 1!34 441-4 CD# #3t!r 14^ 5nm 44S £44 Jl 91^ 4, 
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130-135 nmolH 155-160nm4 CD ^3£1- iL<^Jl $14. °H , $5 CD 146.1nmS 
CD £i4 3<?fe 15.3nm<^H CD £3L4 ^4(range)^ 24.3nmS. ^44. 

<ii?> o]sltt 141" S- 7°\] :*IH4 CD f3.4 a] JH^Vo^ r}A) #3^^, CD £i4 3o7\ 

28.8nm°H 15.3nmS 7fl44&i>-*l , ^ , ^2(51 9 £ 104 930)^1 *l)44fe <S«H 
4fe 714 CD £i# ^^^H t *r S14: ^2<*fl *fl44^r <33£ ¥ 

4^: 2:^-8- 2)14 ^*Hr 44 3L7l(d)# cfl4 800nmS 4^4 ^^AS, 4€- 

€^1 ^ 3 ^4 °fl ^-4 Jl43^-3. CD tfHSLl- 7B^a171ji ^ 

514. ol 4 4^4 ^4°H44 4£ ^4^: 2:^-8- 2fl4 £^1- ^SJ^S^ 4flol 
4 4<>)14 CD *W7> 4^Rr 3J£ 714 4^4711 a-^^ ^r flM: 4444. 

<iis> si mr £ 114 ^741 44 £fe 4£4 ±% 44°fl 314 £^ 44 

(dose margin)^ Ji^fe £4l" 0 14. 

<119> 5L 12f- 4^44, tflgf 28mJ4 ^4 SIS^H 2fl4 W4 *H4" s)^7} E|2 4 

^ 3# U 0 ^^ &4. 4^3-^-3. cfl^ 28.4mJ4 ^4 £^7> ^^4 ^4 £.33. ^ 

^4^, °H, 4 4h £3 *Hfe "^4 3.0%^ ^44. H 8^14 ^1 A 14 14.4% 

<H1 o] £^ 4°H1 y l*fl D fl^- 4 4H £S 4 d l7]- 7fl44 &-§--§: j£ 

<^4. 

<120> 5L 13^. 51 114 ^Tfl 44 4i# Qxr 4-8-4 4^°H ^4 5£7]>i £o] 

(DoF:Depth of Focus) 44-§: iH^rfe £4-i- 0 14. 
<121> 51 13-i: 41&44, DoF #4^1 ^4*151 s|3 i?l^ofl4 4 4^ CD 4°l7l- cfl4 

9nmS #^44. 44 ^Slxr ^4^ 3;4# *fl4 4i» 51^4*1 ^ 
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tfl*fl4 -8-3 47} ^ ^sls. *Hrf- ^ 5U4. f4t s*|-§- 

<i22> °M7fyx] S. 7 ifl^l £ 13-ir #^4<*l H^tt ^3 aflMJ a] ofl oil 4^, 

4^33 ^4°fl -a^-S- ^4 ^* ^443.^*) <|<>l3E) 4^ ^ i^ofl 

4 CD a s v ^Tr 3# sS.^ (global 7fl^Al^ ^ 514. 6]o|| 44, 4|o]s| 

#3 CD 3711 7fl£4^ ^ $>14. 

<123> 3-58, ol^fl^l^ 4Hl A H3 ^oflA^ 3fl4 nfl, 

ZL oj^ ufloflA^ ^£(5£fe 2:^i)7> <H^4 44 

^4^3.4, 43 3 37l7> # 4 ^1-711 ^lf-44^ ^4-1: *fl 

€ ^41" ^ &4. 1-4, tfl§f lnim37l^ 4=1 (mesh)* ^ 7fl7fl<^ 43 

^<*il;3 3711- $14. 
<124> ole.^ *3^4 3.71^ 3^ 4*J3 ^4 (spatial resolution)* 3S} 

43 <>fli?4 ^7)H «4 3^4 14°14. °H, S^Itt 0.7NA/ofl^4(0.55 vfl4 
0.85)H ^-f°14. S^tH/M ^ V ^H v £^ ifl^ 1.26mm ^37} 3 & 

^ dJI, o}6\] 44 Dfl-n- imm37lS. 3 &4. 3^ofl.£ 1^43, ole^l ^3 

371, ^, 43 ~L7]£ 3# 4^H 4^4^ ^t, ^l^cfl, 2^7fl, I£ 4 

33 ^3 4^<4 44 44^ 3- 5U4. 
<i25> 0^144 *}^4 4 1^4 ^4ojHi 44 ^4^ sf-g- 2114 ^44^ y o V 

^ ^^4^ £ 14*11 *)H4 44 ^4, 
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<126> J£ £ ^O) ^]!^Al <^H1 2:4 44 §If ^44tt 443# 

<127> £ 141- 42:44, ni^ f ^ CD ^(SItt CD ^(map), # ^451 -f44-°- 

^44(1410). °144 € CD £r^r S^-g" 44 ^4 ^444 4^ 

IE p>^3 44-§- A>-g-$ ^4.440)} ^-s||a-1 ^44 tt ^ols] ^ CD« ^4 
'11 A 7. 444^5-4 ^*fl44. 4-3-4 44, 444 € CD £H 2^r4 

(smoothing)^ 44^1: ^4^ 514* *r 544. °lc CD £44 M-t- 4444 4^34 
^4*^ 4*11 CD 4-^# 4444 Sliss, 444 CD £44 4444-°3- ^4 

444^ ^4«# ^4^(filtering)44 444 ^344. 
<i28> *V£, ^sis. o]ui| A}-g-£ ^ 444 £S 44^f£.(^CD/z/%£20» ^*>Jl f 4 

-§-4,2:44 24(444, 2:^4 ^4, NA, a)^r 4iL44. 4^4 ^4 ^ 

4 4^r4 44 4£4 ^(1420), 443r 44 ^tl ¥41 44 4ii &( 

iEfe 2:451 &)-i- ^44, 
<i29> 0]?.]$. ^ ^£ ^ cd 444 44 44 ^444 CD 4iL4 4 

§ CD4 4*114 4^ 4£4 44* 44fe 41- 444 444 £41- £-444 4 

44 ^44444 2:4 44 44^4 (illumination intensity drop) ^4^- 
(1430), 5. 544 444 44 4£r 44 451 4 24 4^14 44 44* °l-§-4°3 5 
44 CD ¥44^ 4 A^4fe 24 44 44h^ ^ ^44V:- ^4-ir 24-g- 

44 451 #-1- /lll?]^ ^4^4 4444(1440). 
<iso> z^o] #3 ^^s.^ oi&itj- 2:4-S- 444 44 451 4^4 ^ 

4fe 44 451 cfl*i £ii- ^ 44 44(1450). 4&I4 iJ-r^ll:- 44 4 
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3fl€ ^^7} ^^4(1460). 

^341 ^4^-1- ^sH.ol'S 7>4tt ^44 3fl€^-S. oj-g-^ 41- 

^°-S ^ €^4^4. ^ ^r4^ 4^3 «4 4^4w 

§f 180° ^£7} 4434 ^45^4, 4# &3 444H 7}^ 

44. 4^ 4^ £fe/ ^ ^4^ 4 € ^l^f HJ14JE13., ^4H: 3z 

^-g- sl)4 ^it 4\+ %-& ^4 44 ^-il- 7\7]A] 44. SE$, °le14 T4 

-§r S^-g- f-^fe- 1£ v\^EL2\ 3f-^*\] %7}*V 44 ^£ # ^Efl7f 4\i cfs ^ 

<132> ^12^/H1 

<133> 42^HH14t7 o]^}7]oj ^l^A]^]o)]At ^^J. 44 ^4^ 2^-g- sfllg 

4^3. 714 ^4 £L^4^r n^s. ^44fe 4* 44tb4. 

hi- 7H4^iii i±4^rfe 4^£44. 

<135> S. 151- ^-2:4^, ^4 4^:, Pfl^tfl, 444 44°ll ^ o] 3] 4°.3. 44 

4^44^ ^ 44(150)4 ^4 4^H 714(100)4 : f 4°ll 4#1r(shielding 

layer)-!: ^444. 4&I4 4^#£ %4 444 ^ aI^t #C 444, 
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a#(Cr) o. S 343 ^ 014. o^l, ^e^^H S^-B" sflH}(250)# 

<i36> o)z]^. J= *)--§- 3^-g- ^^(250)^-, £ 7 ^1 £ 14» 

S^-g- sfl^(250)-i: H<£bH SI 4^31 ^ 

^- nfl $d\) CD ££<*fl tfl-g-£l7|l, ±S 4^3 71^(100) ^Ml till 

^, £ 7 vfl^l £ 141- ^S^H « SMr^l "P" 

<5}a] ole.^1 aflig ^s. ^-i^l 4^ S7l(d) ^ <>13 #3(pH I^tt ¥ 

4# ^-g- all ^(250)1:^ i£ 71^(100) ^^^11 Hfl^lSlTll ^4. 

<137> ol&jtb ¥4^: S^.-§- 511^(250)^ ^ A l-^ ^> Sfe ^r*M ^ sfl^ 

(150)^.3. ^fs^ 3^ ^7l» ir<^fe *K5.3., 

sfl€(250) £-£^r ii^- ££« 2:^Rr '^IM: *>?ll ^4. 4^1, 5L 11 vfl^l 

i 13-1- ti}^ ^l°lsl ^°11 CD il^H ^H^l # 

51 CD 7fl^Rr iL^} ^€ ^ $14. 

<138> ^V^, 01^1^0) ^l^Al^l ^ ^^HHHtt £1 71^(100)^1 ^o\] 

^-^1-Ji, ¥4-§: 2:^-g- ^ ^ri^ ^£^1 iLS 4ia 7|?H -^sH S.^. 4^3 

7l^(ioo) ^MH ^^slTil 51^1 ^ 

<139> ^3^ X\ti\] 



1020020061046 t3 2003/2/10 

<140> 2H3^HHHtt *H-1^H £ ^112^^^011^21 ^4 ^oi_ fe iN, f-4-t ^ 
_g. sfl^ 4^3 7)&-£ 4^3 7] 4 ^ofl S^}^ 4» 

*U a] tic}. 

<i4i> s. 16^8: ^ *H3-i*HH ^tb an-g- ^4 H°J4 11 4^ 

<142> £. 16-g; 42:44, ^4 714^1 iL2 4^3. 714(275)^1 ^4°ll 2*l-g- 

2fl4(270)^§- ^44. °1&14 -¥-4-i: 2fl4(270)£r £12 4^3. 7l4(275Hl ^ 

^2.^-^ , PH, ^ -£2: 4^3 714(275) 4°ll tplH ^44^ % 
ofl ^o^xr 4-§-^r I" T &4. °H, ¥43^ 4tf*K± tfl^= 130° H 

^ $a^4, 4€- 4^1 £| &4. °134 W*Kr 3°H 3^ 

*H ^444. 

<143> 0^4 ^4^ 24-§- 2fl4(270)£, SL 7 ifl4 £ 141- 4^4°i 4^4 44 *H 

sfl4(270)# £°J4*1 i£ 4^3. 714^: °l-g-4<*l ^4 4^-i: 
*fl ^H^ 4°H 4^34 sfl4 CD ^£^1 41^-^1 Til , iL2 4^3. 714(275) 4°ll 
£5. ^144. £ 7 4*1 £ 141- 424^ 4^4 44 4*1 sfl^i 4£ &«-^l £ 
5.1 ois]^!- sfl^i ^-t^ «-£oii 45} 5^(270)1-01 j±2 4^3 714 

(275) ^4<Hl £-3. HP1S1711 44. 

<144> ol<4 Qo] ^<gs} 4^3 714(275)^: ^4 ?1 4 , <^4, ^ ^ A 4^1 # 

4<>ll ^1 ol 5El #pj=£. ^A>^}J1^>^ ^ 2fl4(150)ol ^4 £S 4^H 714(100)^1 ^ 

^1 £°J44. Ji2 4iH 714(275)-^ 5£ 4^3 714(100)^1 ^<H1 444<*l ^ 

4€ *r 01, oH, ^ «- 7fl(279)7> £og € ^ 014 
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* 

<145> o]E^V ^-8- *H€(270)£ £ 11 51 13^ #S*H ^^tb ^ £°1 

^Hl CD iL^H #3 CD 5H51* 7fl4i*Rr jl^7} ^ 



<146> ^1 4^ A] afl 

<147> ^4^A]^oll^^ ^ 3 AjAl^o1lA^^ ^ ^-$r ^-g- Sfl^O] ^ 7] # 

<148> s. 17^ ^^^1 *1l4^HalH 21*1; 2i^-§- afl^ £-£7} 51^ 4^ 

<149> £ 17^ 7)%$] iL2 71^(285)^ ^^<^1 ^-§- 

n#mo)°] <>1^ 2€-g- 3fl€(280)^r £12 4^^(285) tfofl 

fo^ ^ o1e-1*> *>%#^ 51 15«1H ^€(250)4 &°] 

<150> o}z]i$- sfl^i(280)^r, 51 7 vfl*l 51 141: #2:*H ti>^ £o] 

2fl^(280)^ £°tj5H 4i3 7l^ °l-g-^H ^ j^-g- ^ 

^ SM^I A oHl CD tfl-g-^711, -^2: n>^H 7l#(285) £i 

<i5i> . o]g\. 7^0] 71^(285)^8: 7l#, ^^fl, 71^:^1 # 

^ofl %)o]$\ Aj-o.^. ^A}^ji^}fe ^ 3fl^(150)ol 71^(100)^ ^ 
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#^1 £«g^L4. jia& 71^(285)-^ i£ 4^3 7i^(ioo)^| ^#^1 ^ 

4€ <r °H, 34 ^^(279)7> t &4. 

<152> p]^ ^-Sr ^-g- 2fl€(280)^r £ 11 £ 13-g: % V 2^H 44 

^o]5l #6fl CD ^41- J£^4<*l *H 0 1*I A o v ^ CD -g-^-SLl- 7ll^Rr Jl44 t*- 

<153> 

<154> ^AH^fe ^£ P>^3^ Jf-U]o\) e^o. <y|^ ^. ^.^a f^H ^ 

^ x i-§- fis. 4-§-4ir 4# ^l^lM. 

<155> £ 18£. ^l5^^Hl°fl ^ ¥4-§: S^-g- sfl€ §15 # S^f^l S. h 

<156> s. 18-§: #2^, ^£ 4^3 71^(100)1- ^44Tr #3 Jf4# £-5L, ^ 

^ Afl7l ^S.^r 2i^}7) iflisjH iig. 7l#(lQ0)4 ^NN # ¥^r^(290)^r ^ 

<i5?> % *^^(29o)^r af-^ ^4 %°) 3- 4€ ^# ^-44^ * 

<r 9Xt= tlfAS ^^4. # i^(290)£ 51. 7ofl ^Al^ w}<4 £ 

£ CD £5L« S«I*M1 -n-51^7] ^sflA^ o]eitl- CD £i°fl ^-g-*Kr ^ Afl7l <|HH1^ 
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<158> oflf- «<H, 5. H 444 h>«4 £o| $flofs| ^2] ^*H1 tfl$ CD .^5L7> 7>^efli 

4 CD 447} ^cfl^li «£^o_3. CD 447> 4^4 il"4 ^EflS IHS^^, t!: 
CD 44* #£i*\?)7) ^4 M}7) f-i^- £ 2ofl ^l^m 44 4^ 4 ^1 

7} ££. ^4 ^Hfl^ 4^44 44- ^ ^#(290)^ ^-O] ^45]^ ^jg.7> ^7f^ 
^ l^Rr ^444 £ 184 *fl44 U}9)- go] 7}^)$] ^7?\)7\ 4^ 

Oj^Jf ^JjLCf ^£ # ^^ ( 290)# ^444, 44^ j£ 

^ *fl4 ^ ^-4* ^44 ^ $14. 

<159> 0]5q- Qo] % *^A (29())ol ^o. 7 ^|ns. ^*>^ ^ % ^ 

#(290)* #4*Kr 4*<H4 ^rS. $14. ^, £M 4^^(100)^1 7>^cfl -f-g-ofl 

4 4€- 4-^4 ^aj- ^£ 7 f 4— t)] 44, £ 18*1144 4£- 4 1^#(290)# 4 

44 <r $14. 4^s, 4^(100)4 7}£z\] 4^ 4^14ii4 ^4 ^ 

5L7> -ElTll 44, S. 18444^ 44^ 444 £4* 7Htt 4 ^§4^* ^44 <r 

$14. 

<ieo> o]e^ % * ^(290)2] s^^l sflBi^- -^44 ^-gr, ^r, % ^r^(290)4 n L 
44 4^4 47} ^€471 4*114 444H^- 44^4^ 3J£r, 4714 4 

4 2£ ^4 sHH4 44€ ^£ $1-2-4, ^44^*114 % 14^* ^44 ^ 4 
i^#* 444^ ^^-£ ¥44 *r $14. 4#4^ 44^ 44^1 ^ 
7>4^ 44 44-1- f-*U4 544 "*I14 4 *4#4 ^£ 444£--£-4 4 ^%-°] 
4^4 2^ Afl7l ^it SSL 4^3(100)^1 4^4^ 4 ^ $14. 4^34 4 
4 44* 4714 44 4°1 ^-v\]7\ 4^4^ 444^ 4 ¥^#* 444 ^ 

£ $14. 
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<iei> n^ofls % *^(290) 5^: CD 59 *H CD ^Vf- # 

$33*] gjl, £ 7l#^ A>Aj- vfloflAi # £<>)<*) 7)*\£ 7>^ 7>H 4*fl 

<163> £ 5S 4i3 7l^M ^f^l ^ 

°J4^ SMI ^ °H1 44, A oHl CD # 

z]-z|o] ^ofl ^>fl CD ^» ^ 31<^ CD ^5L«- 7^1^ 
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1] 

^ slllH &£<>)1 i£ 71^4 H^Kr £31; 

*] 4-8-€ 3^31^ MU\ &4 #?1 S.S. 7}^ ^^°fl 'S. 

2^ sfl^^ sflU ^£ #3 #S #3l# £741; 
#71 4^3 7l^ #-g-^H ^ 4^6- #71 ^ sfl€^ ^ 

(image)# *Msl £31; 

#71 *Ms] #o_^ s|)£#sj oj^j ^ ^Hr £31; 

#71 <y31 &1-3L^b1 7l§ ^31 ^ ti^r *^*Hr £31; 
#71 °J31 ^ #71 7l§ *]31 tils^H °J31 & 

¥*Rr £31; 

#7] ^31 ^ £*}# #o^-7l Jl^S]^- 2:^ ^171 ^o]^ 

3 ^§>fe £31 ; 

#7l ^ Afl7l £sf #71 ^af-ir S^-g- 3fl€$l sfl^l ^ £ ^ #31 

# °l-8-*H #71 2^ Afl^l ^JEE^ Sfl^S)^ #7l W# S^-g- 3)]^^ 3|) 

€ ^£ ^*Rr £31; n 

#7l f-iS ^*Kr M^ ^-g" 3fl£ 

#71 IS v}&3. 71^-^1 ^£ #oll £31* £^H=- 
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2] 

*0WI 5iM^, ^-71 7ie ^ 

#71. ^ -MM $Sj- ^4 ^-71 S.S. 4^ 7l^r ^ofl ^.oj^ 
^3j-§- S^-g- jfl.^ ^tr ^ ^ ^*Rr 

<a^5] 371$} c>14 7 }^1^ $£)<>} Sfl^ 4^7] S£ ^ 

2^ -»fl7ll- <$7) Bfl^S] H7l g oj;* #^0} f-^S »J ^(Fourier 

Transform)^ o)^\c^ ^3]; ^ 

#71 ^«fl'^l ^ 471^- ^-71 <y^^ sflBl^ 37l ^ o]^ #3 2}$ ^ 

^ ^"71 ^ 47)Q (^71 <3^S] Sfl€^ H7l)2/(# 7 1 oj o] o] ^£0} o]2$ 7}%)2 

S. 4>7l s()Bi ^£ 3*0] a o V^. ^-7l]# #7fl# S^Kr 3# ^8 -2-3. 

4] 

^13*oH1 #7) 2i*$ >|)7l4 #7] sflU^ H7] ^ o)^ ^ 
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#7l ^ 47)7} ^ 1 - 4(sfi€^ 3.7})2/(n&2) °]Q #3 ) 2 «\] «fl^^ 

<?] 3# s^ios <BHr #sl <y*|) *1H^ ^ &i=. £1 n>^a 42, 

W . 

[3^*8" 5] 

*\U*M 9X°]H, #?1 ^ ^1 %*)*i¥ $2) £±» T^Rr 

#7l ^ ;£2:(dose). £3HH tfl$ sfl€^l £3- 

5 £P-Z- ^7]^ r.llu-l-Tf-r.(dosc latitude) ^Kr #31; ^ 

#?i ^ *h #71 ^ m w« #71 <$4 ^ & 

SS\ £*H sfl^lfe ±% ^s^-g: ^#*H #71 ^ M)7] ^o]^Bl ^ 

6i 

#71 Jfafir S^-g- sfl^ sflig ^£ ^ # 7 1 S^-g- sflfi iflofl 

Al cfl^ 0 % iflxl 5%^ ^ i-HH g3^.E^- ^#S]fe ^-^ 5>fe 3lO] 3) # 

7] 

*u#oii &°h, #7i ^m-^ s^-g- sfl^^. 

tflef 0.8^ EL715. ^#£)fe ?}-g- ^tt *H$| #S1 °j7il *fl°1 
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si 

5a°H, #7} 

I^D- 9] 

o]s| ^H^t t SB ^-3L 42i 

10] 

^■71 71^2] J^s-g- #4 #7l t^^Kt # A >°H 3 

^s-g. ^ si o>ia alls 

11] 

tU%M1 #71 ^4-§r sflEl-^ 

^-7] i£ gal ^ ^ i"^H^ *}##^r 
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12] 

*0 11*8-41 #7l *}#f^ 

i3] 

^-71 p>^a 7l^ ^341 H2: ^3 7l^ H°^Rr &7§1 £ 

^■71 S12: 7l^ ^Hl ^"71 f-3|-§: 2^-g- ^ ^ ^ ^1* Xt*H 

2: «o V ^ • 

14] 

^|13^4| &<>H, A o V 7l 2:^-8" ^-B- 

AV 7 1 4^3 71^ ^ S.^}^ ^ 

151 

^-71 iL2i n>^3 7l^Sl M^rfe #41 tfl«fl>H #71 
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m^*} i6] 

#7] p>^a 71*3 ^4*Rr %4 ^ M^Kr ^ 4°H 3 

171 

^113W SflEd^: 

#7l 7l^$] ^JI ^ ti J: A > ^ f-^r*}^ ^\%^% 

181 

if-^H 3^ ^ SI 

19] 

^1 o] ^ ^VO S t# -f-^flAi ^A>^ ^ 3^1 oj^ofl ^£ 

# 7 ] ^ sfl^oll ^o} ^ X\) y) £3£f. ^A]fl7l <3 <^H 4 

= 3flE} ^J5L 3fl€#t £^*H ¥^ ^^-§- 
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20] 

7)119^1 fl^W, ^7] 2:^-8- 5})^ ^ 

^ Bjofl tfl-g-^H W ^711 Aji ^*>* t^^7l ^IW iL^^T 2^ 4| 

71 <§HHL^ ^ ^o.S T^*lfe 3ir *Mr *H*I ^ 3* 

-§T >IH^ T 5^ ^S. 7l]S 

21] 

t# 4^ *H°l5*l ^ 2fl€°l St^^l m 

Til ^ ^ i^H -tM 3L£ 4^3t Afl^H 

^ T^^U 
#71 #71 ^ sf|*H og A>€ ^ ^ M)7}7\ #7] 7)12^ 

cg^^- xm- #71 ^ sfl^^l ^ 47}Q ^^Tfl #7l ^ M)7] £1 

s '^Al^lfe 3111 € £l#^ #7l IS n>7^3. 7lt ^ #°fl 5L^*Kr 

^3. ^2: « 0 >^. 

22] 
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